A new type of cytocentrifuge, the valve-centrifuge.
A new type of cytocentrifuge has been developed in which the sedimentation process of the cells onto the slides is separated from the draining of the sedimentation fluid. This is realised by electrically controlled valves which can be closed and opened while the centrifuge is running. Sedimentation is carried out with closed valves, draining of adhering medium with open valves. The preparations, freed of adhering medium by the centrifugal force can be taken out and the cells can be fixed. Alternatively the valves can be closed again and fixative can be introduced through a central well, the cells still being under the influence of the centrifugal force. With subsequent draining of the fixative and introduction of washing and staining solutions through the central well, the whole process from sedimentation to staining can be carried out in the running centrifuge. The process seems well suited for complete automation. Using dilution series from a suspension of human buffy coat cells counted in a Buerker chamber, the cell counts in the centrifuge preparations showed virtually total recovery of cells, with no apparent selection or specific distribution of cell types. Draining of the sedimentation and fixative fluids at a slow rate was found to be vital for optimal recovery of cells. The morphology of different cell types sedimented on the slide was excellent. The flattening of nuclei thorugh gravity was studied by cytophotometry of Feulgen-stained leucocytes. The nuclear area of these cells was found to be approximately double that from cells in identically stained classical smears. With this type of valve-centrifuge a quantitative and unbiased recovery of uniformly spread and flattened cells on coverslips or slides may be obtained, thus making the procedure well suited to automated analysis based on cytophotometric principles and morphometric pattern recognition.